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Modes of Marine Radio Communication 

•  VHF marine radio 
–  No license needed 
–  10-20 mile range 

•  Cellphone 
–  10-20 mile(?) range 

•  High Frequency (HF) Single 
Sideband (SSB) radio 
–  1.8 to 30 mHz 
–  10,000+ mile range 

•  Satellite 
–  Available, but expensive 



Uses for HF Radio 

•  Voice communications 
–  World-wide coverage, 

depending on conditions 
–  Emergencies 
–  Marine nets 

•  Data communications 
–  Email via the Internet 
–  Access to weather 

information 
–  Data rates are relatively 

slow 



What is Needed 



Ham vs. Marine Radio Licenses 

•  Amateur license 
–  Three levels: Technician, General, and Extra 

•  Each requires a technical test and NO Morse code 
•  General is needed for the HF bands 

•  Ship Station License 
–  Allows use of marine SSB bands 
–  Fill out form and pay FCC 

•  Ship Radio Station License ($160) 
•  Restricted Radiotelephone Operator Permit ($60) 

–  No test 



Marine SSB Frequencies 



FCC Amateur Frequencies 



Radio Choices 

•  HF SSB Transceiver 
–  Can be a ham radio (variable tuning) 

•  May need “mod” for other frequencies 
–  Or a marine SSB (fixed tuning, simpler operation) 

•  Not so easy to tune on ham and shortwave bands 



Accessories 

•  Autotuner 
–  This matches the antenna to the radio for each operating 

frequency 
–  Eliminates need for a separate, tuned antenna for each 

frequency 

 



Antennas and Grounds 

•  Antenna 
–  The backstay of a sailboat can be used, if insulators 

are installed 
–  May also use a long wire or dipole from the mast 
–  A vertical antenna is another option 

•  Ground 
–  Use copper foil extended through boat 
–  May use through hulls or grounding plate 

 



Modem or Sound Card 

•  Interface between the laptop and radio 
•  Connects with and sends/receives data with shore-

based radio station 
•  Choices are Pactor or sound card (newer option) 

$1,498 $1,849 $92.50 

Pactor: up to 5,512 BPS (10,500 BPS with compression) 
or 42 to 79 Kbytes/min 

Sound Card: up to 1,875 BPS 
or 14 Kbytes/min 



Modem Laptop	
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Services for Email 

•  There are several providers 
–  Winlink, Sailmail, and Cruisemail 

•  They maintain a shore system of radio stations 
connected to the Internet 

•  Winlink has 79 stations and is free 
•  WINMOR has 74 stations (also free) 
•  Sailmail has 18 stations and charges $250 per year 
•  Cruisemail has four stations and costs $250 per year 



Services for Email 

Winlink web page at http://www.winlink.org/ 
 



Services for Email 

Sailmail web page at http://www.sailmail.com 



Software for Email 

•  Airmail 
–  Free download 
–  Includes windows and commands to control modem 

(terminal node controller or TNC) and radio  
–  Has “standard” email interface 

•  RMS Express/WINMOR 
–  Also a free download from Winlink2000 
–  Email client is separate from sound card controller  
–  WINlink Message Over Radio (WINMOR) 



Airmail 
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Marine HF Nets 

Marine nets allow sailors to communicate with shore operators and each 
other and get weather forecasts and other assistance 



Position Reports via HF 



Weather Data 

Weather map downloaded using Winlink 



Weather Data 

Winds downloaded from Winlink (GRIB file) 



Local Weather Forecasts 



Steps to Installing HF Radio 

•  Decide if you want to take the amateur test or get the 
marine license 
–  The ham license opens up more options 
–  You can have both 

•  Do research on the type of radio you want 
–  Ham vs. marine radio 
–  Check that radio has the necessary connections 

•  Do research on the best antenna and ground system 
for your boat 
–  Internet resources 
–  Local professional installers are available 



Steps to Installing HF Radio 

•  Buy the gear and install it 
–  Radio system, TNC, laptop, and software 

•  Get used to the radio system before 
you leave 
–  Tune into nets even while at the dock 
–  Check on weather forecasts, etc. 
–  Try connecting with HF email providers 
–  Less interference offshore 



Resources 

•  Ames Amateur Radio Club (AARC) 
–  http://hamradio.arc.nasa.gov 
–  Monthly meetings 

•  American Radio Relay League (ARRL) 
–  http://www.arrl.org/ 

•  Federal Communications Commission 
–  http://wireless.fcc.gov/marine 

•  Local amateur radio clubs and yacht 
clubs 

•  Local yacht electronics companies 



Summary 

•  Marine HF is an important safety, information, and 
communications asset for cruising 

•  It connects you with a community of others with similar 
interests 

•  And it may introduce you to a great hobby (ham radio)! 



Bonus Slides! 



Automatic Identification System (AIS) 

•  Transmit/receive location of ships and yachts 
•  AIS must be fitted aboard international voyaging ships 

of 300 tons or more, and all passenger ships regardless of 
size 

•  Optional for pleasure craft 
•  Uses VHF frequencies (~160 MHz) 
•  Two types of transceiver 

–  Class A must have an integrated display, transmit at 12.5 Watts, 
and interface with multiple ship systems 

–  Class B transmits at 2 Watts and are not required to have an 
integrated display 

•  Receiver only 
–  Less expensive option for pleasure craft 



AIS Configuration 

Some AIS systems connect to satellites 
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Vessel Tracking 

AIS used by USCG Vessel Tracking Service 



National Automatic Identification System 
(NAIS) 

NAIS is run by the USCG. Daily message reception rate is 64 
million AIS messages from about 7,900 vessels. 

 



AIS Collision Warning 



MarineTraffic.com 

Send data over the Internet to track ships worldwide 



MarineTraffic.com 
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Questions? 


